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Abstract (Basic): JP 2000058650 A 

NOVELTY - The Si02 film (103), Si3N4 film (104) and Si02 film (105) are formed 
sequentially over a wiring layer (102) on the substrate (101) and a recess (106) is 
formed by etching predefined portion of the films (103-105). Titanium nitride layer 
(109) is laminated inside the recess of the insulating film. Then, a copper film (111) is 
formed on the titanium nitride layer. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) manufacturing method of semiconductor device; 

(b) manufacturing apparatus of semiconductor device 
USE - For e.g. semiconductor integrated circuit. 

ADVANTAGE - Leakage current between recess and wiring layer is reduced, as the 
recess is coated with titanium nitride layer and copper film. Prevents diffusion of copper 
atom by using silicon containing titanium nitride layer. 

DESCRIPTION OF DRAWING(S) - The figure shows sectional view of semiconductor 
device. 
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PROBLEM TO BE SOLVED: To avoid operation failures or degraded yield, even 
if a wiring layer is formed using Cu. 

SOLUTION: A lower part wiring layer 102 is formed at the surface of a 
semiconductor substrate 101. Then, a SiO film 103, an Si3N4 film 104, and an Si02 
film 105 are sequentially deposited to form a through-hole 106 and a wiring groove 107. 
Then, a Ti film 108 is deposited by a physical vapor-phase growth method and then a 
TiN film 109 by a chemical vapor-phase growth method, and the surface of TiN film 
109 is exposed to N2 plasma. Then the surface of the TiN film 109 is exposed to SiH4, 
to form a TiSiN film 110. After a Cu film 111 is deposited on the surface of a TiSiN 
film 110 by a physical vapor-phase growth method, a Cu film 112 is deposited on the 
surface of the Cu film 111 by an electrolytic plating method. Lastly, the metal film on 
the Si02 film 195 is removed by a chemical-mechanical polishing method. 
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[0034] *^WiC«tSigJ^©^#g«©SJji^- 

sttui^ i m&&m*&f£?z>xmt. Mi2^ 

1 «S^I|g*5l5|iSg^*lt?2afii±l'«8rr2>XS 

t, ^<t-b-^ta?2Si^m^fcST2>iHia5* 

«9?2«feBagC^-rsxg<!:. ttf2*fi<^»©IHlS8©^gS 

2 sm#&£«5idc-r£xg t^^-rs^^gg 
©S!5t^ftTs-3T. *ti?2^2sm{*j^*jBfitr2.ie 
tt. itti2aa^©iHig?©rt«i!ie*i;z/jias=&«i^ > 
ssr«isrrsxsi. >m<o%mzm&?? > 
m*wm^&&mz&?Tmft'fz>xmt. ttig2s 

<k^>B©S®{r-f^->*ailtrsxSt. WI2^<t; 

y n >ttmc^* >m<ommiz-y y 3 >ft^tzsg 

•T5.2:tl'<J;-3T->yn>Ji=&^firr sxgt, M?2-> 

y 3 >^©s®tr^jiiii^is-rixgt «r^tt. 

[0 0 3 5] »iHriJlig^©{C*HTfJ. itl2-f^> 

izm&tzxm^tso 

[0 0 3 6] ltI2g<b^>S«-«a-r2»XStt. 7-h 
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lo o 3 7] mi^)^>^^xc^>m^mmt^ 

*5<k 7* K U > 7 >© Vvfnfr feRft t UT&Jl-f 5 d t 

[0038] $it£gfc??>m&7 : 7X-?\zm&tz>x 
[0039] ffi t- ^wsmxxx. IHg2-> »J 3 

^^{fcf 1 ? >«©«®£ 3 0 0 ■CfiUtCfiotSfcU A> 

>it&®\z.mstz>mm* i s^EUKiasrf £>. 
[oo4o] tf$uv^fcttgMB££»Ti*. mnmtt.?- 

m£U:7J0 5 0 nmfitTfcrf £. 
[0 0 4 1] »£U>HSSJB®t::43^Tte. ttltB&JIIi 

XS<t. litfEM§10&JgJl±(:;*<y*£lcJ;-3TH2© 
&JBJ1 &X@ t *. 

[0 0 4 2] £ U>Hig»®T?tt. MIBSg 2 ©&JgJf 

[0 0 4 3] *^CiS^^gB<DSSiiggtt. * 

&n£^*>/vDftUiz®mt<nrz&xai:> mrmq 
^ ^vDftUizmmzfttzmmtzfrf sfl^wsaa 

[0 0 4 4] ff£ U>HS6J£$rm. t&fB^^^tr 
[0 0 4 5] *f £ U>fU6J&gTtt, «II2f 1 ^>«:^tJ 

[0 0 4 6] ff* u^HifiS^^Ttt, tiiasx{b««& 

[0 0 4 7] ff S UiJdBHBTtt. MI2->'j3>fls^- 

frzmm? «. c tin? € 

[0 0 4 8] ffSUnttHMTeti, M3Bifc#tt£t*8f£ 



[0 0 4 9] U^HWMTCtt. *l?B<t#tt§tfBfi£ 

[0 0 5 0] atzL^mmmxtt. sssBfl^w^fiS 

[0 0 5 1] 

[589i©mg©Ji5ffi] *f|iB©tli£Ji5Sg£0®fc 

gzi^xmwtz. 

[0052] mmmmi) mi-~7*m&vn.-& i h> 
#$29j©sg i <D$mMn*mttz>. 
[0 0 5 3] *nmmm<D*m#&mte. muz*?*. 

(#^S->'J3>SS) ioii, ¥ 

SfcSfc i o i ©a®t^$ti^TgPffi«sji (3g i # 

S#3(£) 1 0 2 TSfiBiS® 1 0 2*«3J:3t:¥t* 

#s«i o i±izimzt\tzz2&ittr-<m (sio 2 ) 

jki o 3 LZfizx^h. *®m$mx\t. 

m o u ». m^s^'j3>as. *©aEiifc**4 

^ J; 5 lz%&&> «J 3 >«&©«Mt'^J5ic$tifc 

&£U§ 1 0 2 1±. ^>^X?> (W) . T^S-OA 
(A l) . ^ (Cu) ^i*©SS14*i^«rffl^T^^ 

[0 0 5 4] S i O 2^1 0 3±fcttE3|g-(bH:^'f^ 
(S i 3N4) Kl 0 4#i£«SnT:fc9. Si 3 N4Jil 
0 4±CttS i 0 2M5#J£fg£ftTV>.&„ S i O 2 ^1 
03, Si 3N4K 1 0 4i3j;tfS iO2ll05 Cio 

S®lctaS?^fi!c$nTVi2>. iHSSIi. TSSSBSDI 1 0 

2 est" «>x;i^-*-;n 0 6t. x;u-^-;n 0 6 

fca^-rsaittiasj csn^ 107 tftsm&znx 

*5»3. SBiKjfll 0 7 F«3C(±X;P-j1s-;H 0 6£;frLT 

tsse^s 1 0 2 tc m^w i- it«-r & ±geiBi&ji 1 1 3 
■wmiztix^z. ia^io7©stefi. mz.\tm 

0 0~2 0 0 0 nmT»?. ^tt^Atf^l 0 0~1 
000nmT?S5. 

;H 0 6 ©f*3S«rEiS« 1 0 7©}g<ii'^Kes;tT 

V^2>. *§S©XJ^-j1n-;H 0 «tL«. 0. 1~ 
2iimg£©ra8i£stetAT. #6B$I»1 0 7ft^fi£^ 

[0 0 5 5] ±g?EJ&§U! i i 3 ft. x;i'-#-;i' 1 o 6 

*5<fcU!2«ISIl 0 7©F«3fflJffli5<ti;j£S«:Sp < t5^ 
> (Ti) Jgl08i:, TiilO 8±CJtfli$nfc§ 
ft?^> (TiN) JU09t. TiNJ&l 0 9±lzm 



(8) 
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f£<*ftfc->U:a> (S I ) £-&tfT i N (T i S i N) 

mi 10, Tis iNigi i o omsizimztiizc u 
mi 1 1, cum i i±tc«a$nfccujgi i zt 

[0 0 5 6] TiNJgl0 9tt. 7>)V- tHH0 6t 

#) 1 0 9 at. ;n 0 6^J;DS3*SSH o 

7©/^±{;:jg5fiE£ftfc*¥S?# l Old 

HfcJfctfTES'J-f •£>. T i S i NJgl 1 0 *>, 

i o 6 i$£zfffl%to 1 o 7 ©rtfiil&ttcjg 

&2ntzmm&& 1 0 1 fc^HWfcStfc 

W±izB&t<titz&m 1 ioai. x/k-ziwn 0 

6 43 «fct)«i®fl| 1 0 7 <DJg®±fcJgfi££ *ut*¥SS# 
CHM&Kl 0 1 KHSMCWf&B-tfcJgfiKSnS! 
#) 1 lObifc. ifcSfcjetTKgWS. 
[0 0 5 7] £43, T®S3«SUifJ^lS^;pfiB«iC(E 
££4Tf. NJI t^/l/ffiiB <Ntt3£U:©®&) ©5% 
©IS i II W<)U ( i 1 g i <N©^&) T*tl«ft 

N©^&) 

[0 0 5 8] £Lh© J; 5 £ <hi~<fc 9 , 
©feffitttftUTXJl^-if:-^ 1 0 6 <DRSW3J:tf±8KB 

mmi 1 3©pa©U-^m»*&T£ii:£e:£#T?€ 

[0059] *sys^©t*triTfi. mmmi qkdw 

Stt. T i S i NJ&l 1 0 K:J;»)tfc«£ftTV>5. T i 
S i NJgC-^Sn^S i tt. S i -Nt^5 

S i -NtS&tCulS^OSJtSiSttffiftT 
(£^©T. S i -NfSftfr&tTT i S i NJRtt. T i N 
JU 0 « C u ff?®IHrei&Jtr StftfrOTK 
©*:*. Culll 1 43«fcOCC ujg 1 1 2 £SSfi&-f 5 C 
uftWS i Ojttl 0 343j;tfS 10 2 R1 0 5K§fiS 
U-<<&0, S i 0 2JK1 0 343«ktfS i 0 2 ^1 0 5 

-;n o 6 wsiis&Tfismtm 1 1 3©p»i©'j-?^ 

[0 0 6 0] CHi?. T i S 1NJR1 1 0 afc^itlS 

s i ©wric-sirvcawrrs. T i S I Njgl l 0 al: 

^S^SS !©Sl^5fW5W:9/.M*<ft5£:. Cu 

Jftl 1 i*6W64*x6Cu«?fl!)tS*«(r±-rsttll 
jWSTU XA—fc-Jl' 1 0 6 ©M43J:tf±a82liJg 1 
1 3©ra©y-?^j8*ifcfc1*&. £JLk©SE&a>5. T 
i S i Nft 1 1 0 aC^ftties i ©Sgfi. 5*?X 
SLtfcWtT U w, 

[0 0 6 1] T i S i NJgl 1 0 aOff^Ct?^ 

"CSMtS. T i S i NRl 1 0 a©J? Zlfi 1 nmit) 
/h3 CuJIl 1 l^S^SttiCulfi^© 

J£«*t»ifc*stt*e#fiTU t>/p-#-;h o eon 



43«fctf±S&E«jUB 1 1 3 ©H© U — £ $ . 

T i S i NJgl 1 0 a©/?<*#5 0 nmiO^ 
±gE6BiHlil 1 3©friHI£CuJ&l 1 143 
itfCulgl 1 2©«ra«»t£a&£«^«;T*-Sfc«e> 
I". ±gSffi&Jll 1 3ti!>BM&t*Qf*l. ¥g#gtl 
©tbffc^£<g"F£-&<5. BLh©S*fofc. T i S i N 
J&l 1 0 a©J?Stt, 1 nm£U:*0 5 0 nmSTFfcK 

[0 0 6 2] Jfcfc, T i S i NJ&l 1 0 b©AH*fc-pv» 
TSiW-f 2>. T I S 1 NH©Jg$t$S (3 0 0 0 ttO cm 
S8) tt, TiNJ»©ffiSt^ (200ttQcmgJ|) J: 
0fe?S5K £©&#. T i S i NJKl 1 0b©/?$£;*: 

2< i-r«fs&. Tw&mm 1 o 2 £±a©8fH 1 1 3 

<m<MHtWlClfi& < ft 9 . I^SBCMMBfiX&e 
TS-&£. 6Lh©3a**»e>. TiSiNllllO b©ff 
T i S i NJRl 1 0 a©^$«k5 i b#<-r?.©*i 

[0 0 6 3] *Hi»g©<-43*t<5*««:Sa©aigD5r^ 

te£tT©ii9-e&*. 

[0 0 6 4] Hlfc*-f±5C. ?FI3^©h7> 

?7&it£<Dim®&M?-im&i!tiiz¥mto£m 0 

1 ^#S«1 0 1 ±JCTSSB»li 1 0 2 * 

^EKrS. TS?ffii^fll 0 2©Jgfigtt, f«x.tf. X/V; 
^ y >^felz J: 0 A 1 gt&¥*(ME& 1 0 1 ©SHKHfc 

K J: Ktm&OMVtlZltoXtZ £1 ifc«t Off £5. 
[0 0 6 5] ^{r. 0 2 l:*t± 5 fc. "fyXvfflgft 

^©fl:^wst/i(sstec«t <q s i o 2ig mm : tt 1 0 

0-2 0 0 0 nm) 10 3. Si 3N4JS (fHi? : S«)5~ 
5 0nm) 10 4. S i O jtt (BBS : *<I 1 0 0 ~ 1 0 
OOnm) 10 5«JSt^tnL&ftlz. >JV^57-C- 

CtCi-sT, S i O2JKI 0 343J;I/S i 3N4JRI 0 

4 ©rtgsirx;u-*-;n 0 6*. s jo 2&1 0 5© 
i*33fcgaii* 1 0 7 &85j£f -5. 

[0 0 6 6] ^{', S3{r*-r«t5fc. 7;t/^> (A 

r) ^>*5g (h 2 ) m^m^ti^^^xy^y^miz 

J:07.;W-*:-;H 0 6©JiBi©^»J-->i/?rfT£o 

fcftc. ttanfiinsftScic «t 0 t i j® (mjf » o . 

5-1 0 nm) 1 0 K^Tft^W^/l^S 
^fcJ:0J5*2 0 nm©T i NJgl 0 9 -ft 
^M^JlJ«SfelCj;?>T i NJRl 0 9 ©$&«::&©£ -5 

euTffft^. t mi 0 8 ojfettPK^wMaM 

1 0 1 «-XS^^>/^T3 5 0 ■CCfiOjR-f 5. 

S«i 0 i#««H«ir«BiUfc5. ns^+wwrt 

^l-'x'JOA (He) T^tfc?K5^Xv>^^;i^- 

^> (TDMAT) tftAfS. ;i©is. «a?+>/x 

<C. TDMAT©SAa*SSS^S. SA^n^TDM 
ATttTlJ»10 8«D«BT|»»j!IE«*g!lU Ti 
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[0 0 6 7] Jfcfc, mA\Z7^t^V\Z. TINJK10 9 

vmm*. mm <n 2 ) ^x^zm&f*. 79 xv 

Cft6<D!l^*>#¥3M*S&l 0 1 ir^oTSl^ 

fSj^JaS^tx^i:^^, :/9X^©8£&#£g8firr 
So cinKJ;?), ¥3J#»«1 0 ifc¥f5fcH±fci« 

SttfcT i NjRl 0 9 btt, ISK*>©SW*r3W-£fc 

si o i \z g K at £ m± izmm a *i & t \ n«i o 9 

ate, l^f^->C9ffiS*S^&^fe*fc, ^<£®£#fS] 
EE^«rttl0-1 0 0 0PaSffiiw|9^t. 20 0-2 

0 o owomjj&^zzztiz^Tm&itfz^x*? 

[0 0 6 8] &\Z % mSlZK-r&?\Z* T i NJRl 0 9 

©aH*, (s ih 4 ) izm&t&o ^<D&m 

tt. N2^XT^<D#S^7Lfe^^tfSfel 0 1 

A^S iH4<D#JE#3Pa£&&J;5t::, S i H 4© 
mAm*mifr?Z> 0 ^tlfcctO. TiNjRl0 9a(Da 
BfcttT i S i NJRl 1 0 a#, T i NJRl 0 9 b<Z>a 
■CUT iSiNUl 10 bWM&tlSti*. 
<8M«"SJ;5l;:, T i S i N]Rl 1 0 bQj¥$ttT i 
S i NJRl 1 0 a<DJ**±0fc/h* <tt&. 
[0 0 6 9] B 6 3 C T i S i N&l 

1 0 <Dmmzmwh%m&&mz& o c urn crjs : & 

5- 200nm) 1 1 1 fc/f U CuRl 

1 lOlEKIMHMHMKi 0 lO^^gBcD^t-r^o c 

uJRl 1 1 4«81litt^ T i S i NJRl 1 0 bfcj; 
tfCujRl 1 l£>aB£«S£ (H 2 S0 4 ) -r}!fe»LT* 

6- a»^y+Sfcj:ocujRi 1 1 ©since ujr 

0RJ?:&1 0 0-1 0 00nm) U2$$ttn. 
CCD®, T i S i NjRl 1 0 b©a®Tti:C ul»*j£fi 

[0 0 7 0] SatC, S iO2JKl0 5±©Ti^l0 
8, TiNRl 0 9, T i S i NjRl 10b, CuRl 

1 i*i^cu®i 1 2*ittmmwm&\z&K>mk 

[0 0 7 1] S IHiigKiOT i NR1 0 9 

atoaBfcT i S i NJRl 1 0 a#»jR*n&aKt|» 

[0 0 7 2] 08, 09 (a) *J:tf (b) tzZmzm 
1 0 (a) £<ttf (b) ft, Z.OS&vmttXl&ytm 
=?ftmk (XPS) »cJ:D»WUfc»«*«-r. 08 ft 
T i NJRl 0 9 alC^SftfcS i H^flMBa&aBa^ 



Si H 4 ^cr>*g«rtT^:^fc«^{Ctt, T i NK 
1 0 9 a£li£g<Z)S i ItflTtt*. S 1 ®^<Z)« 

S i NUtlf-KJlifc-J-Si* S iH4^©Sg(Ci0 
J?* 1 0 nm<DT ISiNRllO a*«»jRStlS!li: 

[0 0 7 3] 09 (a) &±zm9 (b) tt, ^ft* 

S i NJRl 1 0 a, *5<fctfS i H 4»B£g#TV>&^ 
TiNH09 alt^Sft&T i B»XP S0E>*^£r h 
;U (Ti 2p) fcSUT^fc. 010 (a) fcj:tf01 

0 (b) tt, ^ft^ft, S iH4«gfc»*a2:ifcJ: 
^TMShfeT ISINRllOa, 43<fctfS i H 4 
Mre>ttTl*a»T i NJRl 0 9 aCtttlSS i B 
^XPS^X^h^ (S i 2p) £tkUO>£o 

[0 0 7 4] 010 (a) toZmZtottXltZ. S iH 
4«ifcJ:0*«*tifcT i S i NJRl 1 0 a4>SB£ 
cktfftg&Ktt, S i -NSg-&<D#a^i&65tl5 0 S i 
H4MttUQB& S i -N»*ttBH4ftTfcV> 

(010 (b) ) o Si -NfS^ttT i -NfS^iJtR 
UTCu«W*E«tt^iS^0T, S 1 -NWt* 
tfT i S i NjRtt. T i NKiitttLTCuS^tStt 
*K<TB;&a*fiLtrs. &*s* 010 (a) *5<ktf 

(b) S i H 4 «|fc±oTT i -Ott&WJ*^ 

[0 0 7 5] TiNfl09 b<0«BTt>Htt<0Rj6d* 

01 1, 01 2 (a) 4U;tf (b) ttSWHl 3 (a) 
fc«ktf (b) KST. BllttSiH 4*S^ttfcT 
i NJKl 0 9 bC^itl&S i K^aKtaB^S© 
Si^CD^RiiUTazRLfc^OTSSo 01 1*691 6 

*&<fc?fc, s i h ims^nu-otc^\z\t, TiN 

K 1 0 9 b\Z\*&m<DS i *«^*nT^S # UfcLfc** 
6, T i NJRl 0 9 aOD«^tS^^T^&CDtt, S i 

BTOftKHOEB^ 6 OS * 1 1 ^%^ic{STT5 i 

H4*B(CJ:0JB«$nST iSiNillO b©J?$ 
»44nmT*0, T i NJR 1 0 9 a©SB*t!tfebT4 
0%<Z>M£&oTV><5b Jltltt* N 2^7XY^§g 
{C<t0, TiNKl0 9bCDttto^fi±LT^»Ci:K: 

[0 0 7 6] 012 (a) feitf01 2 (b) tt % ^tl 
*h. S IH4«i*S^S£i:R:J:t>T»j«*tUtT 

i S i Njg 1 1 0 b, fe<tZ/S i H 4«g*S^V^^7i 
V^TiNll0 9b fc^i n^T igfXPS <D^{? 

h)V (Ti2p) iSUTViS. 013 (a) ££#0 

1 3 (b) tt. ^tl^n, S iH 4 ig*S^^il: 
«koT«j£S*i&T iSINfllOb, ^i^S i H 

( s 



4*B£8ttTU;/iV*T 1NK10 9 bK£*nSS i 
H^XPSCA'^Ml' (S i 2p) **l/r»r><b. 
JO 0 7 7] 012 (b) *&936*ftJ:5£. SiH 
4gg££ttTV>&V>T iN110 9 bCD^STttT i 

0M%£<Dfc$5.\z <k 0 T i N&l 0 9 b ©SBK&ffc? 
(T i O2) JiWStlS&J&Tfc*. -^T, S i 

Himmz±omf$,2ntzT i s i n&i 10 b©gs 

Tftt. S i -Ng£#^W&8££7i-pTfc>3 (01 
3 (a) ) . T i -N^<0#«E>bKfte,ti2>. 
[0 0 7 8] SS¥*'y*©IS. T i S I NjRl 1 

[0 0 791 012 (b) 5 fc. SiH 4 #g 

*-SttT^fcV>T i NJK 10 9 b©*SlCttT i O 2** 

y +<D«H'fr?ia H 2 S O^^KJ^T^fcfffci^n 
£>©T, WM*y*<Dmz\tT i Nt^yWSftt 
£ C <h TIN (iftff^a^fe^T* K) . ;* y 

a*?**©-?. ta«&UTT i njki o 9 bosnctt 

C uK©£#t£S#f8£-f £. S I H 4 ggK:<fc 

9*A£*lfcT i S I NjRl 1 0 bCDSBTtiS i -N 
&&ift$§£toi3te&tilr>T»&. S i 3N4^H 2 S0 4 
t&RttltZtfrSmZfrtUiltZ. S i-NtftfrttH 2 
S04{'^-fSE^tt*«IB«6T<S^OTf, T i S i NJK 

TiS iNKHO b©£B©#Stt. 

;* ?*tfc£&&ft & cu-f a-xcrafefUPTs j: 

T*ftV»0T. CujK0JMt&ftHM£UEl*. 
[0 0 8 0] CUT. TiNJRl0 9*««-f*lS©T 
i NJK 1 0 9 <DmHz^T8tmt&. T i NjRl 0 9 
om&fil nm&TlZflht. S iH A mS*fitl-oT 
•b+»*W4©T i S i NjRl 1 OtfJBfifcSftftVi&a 
t'. Cu«^©Kll[*»lk"r*tt»WiTU. 3UW- * 

-;n 0 6 ©pa &*u±wBMm 1 1 sohcdu-^b 

«&&«&*•*-<£>. — T i NK 1 0 9©«£dt5 0 nm 

jgu^fcat. ±mmmi 1 3©«b«£cujki 1 

1 43J:tfC uAH2 00fBtK#&0Sff64(ftT?S 
±HSffi*IJIl 1 3©ffi**«$W««*U ¥3t& 

«ronfB£a*ttT£ii-*. cuicDs^e. t i n 

J& 1 0 9 =&«a-f5BS<OT i NJg 1 0 9 ©J?£tt. 1 n 
[008 1] T i S I NK 1 1 0 &gj&rSKO 

1 0 1 ©ms©ia^^ffi*siw-r ¥34* 

S«l 0 l©ffljK*»3 0 0t,fc9®<ftS.!:. TiNJK 
1 09tS i H 4 *»6T i S i NKl 1 0«t»lS3nS 
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BK©^fiE*^TT2>/S:J6lt. T i S i NKl 1 0©JB 

««rawB»«*L <«<**. 

0 1©J&£#5 0 0t:«fc 9 TS&EHB1 
0 2. S i O2KI 0 3. fcitfS iOjUll 0 5©gg 

£t±©g&fl><5. T i S i NJK1 1 0 
^fiTTS &©¥&#££ 1 0 1 ©JSfitt. 3 0 0 *cw 
Jbflos 0 0 "CEtTfcSBrr *©#S* L n. 

[0 0 8 2] T i S i N|ftl 1 0 £Jgj£-f £&© 

S i H4©»ffi©»)E^fc-PViTKWJ"*. S i H 4© 
#£#1 P a.fcO«<ft2>£. T i NK 1 0 9 i S iH 
4*>ST i S I Nftl 1 QW»ai1<tlZR&<OJUttMt 
T*"<5fc#t~,. T i S i NK 1 1 0 <Dmf&1iZWt&RM 
*^Kfi<ftS. £th©3SE&*>6. TiSiNlll 

0 *^l£-f 5&©S i H 4©#J»i. 1 P aELblC&je 

fs©jo*s*i/K 

[0 0 8 3] «T. 01 4*#ML&#6. ±ffi¥8# 

s^v>/si i4t, >m i4o^\zmm 

StifclHs^l 1 iHr^l 1 5©rtafcKS 

$nfejbos^i«i 1 1 6 1. us? 1 * wt 1 1 4 \zmmz 

tiftmS.O 117. »S5=-V >/N* 1 1 4 CMBSftifcT 
DMAT^APl 1 8i. *S^>A*1 1 4 IZ&gtZ 

*afcN 2 ^APl 1 9i. «S^rWtl 1 4{zmmz 
tlfzS i H4^AO 12 0. jS&S^f >A 1 1 4©(*|gS 

1 2 1 1. -ty^ 1 1 5isJ;tf±g?mSi 2 1 fctgjK^ 
nfeSra&SaS 1 2 2 i£«*.TV>£. 

[0 0 8 4] C©¥S^B©S3esa©»f^fiKT© 

[0085] ir, ^ES^-V >/U14 ©rtSSSA^iPi 
ftU TiHl 0 8©W»^i#SSl 0 1 £ 
iHr^l 1 5©±{^gbfc^K. g^CD 1 1 7«rS 

Ltz$. isa$m&i 1 6£f£s>£-s\ a~fr7?i 1 5* 

acx^^Sfii 0 lfctnjKi-s. ^ff»«i 0 1 

©SK©««f Sffid* 3 5 0tC4l»J;5l;. tOS^ffl 1 
1 6©di;*}£Slifrf£. ¥Sff*«l 0 ic[>&a#£ft 

SKdJSbfcP., TDMAT^tAD 1 1 8*^He1? 
S&|Rt^TDMAT«r^A-rs. dtltCJ: 0 T i JR 1 0 
8©SfflTTDMAT*iS^)|?EJtS*gj:b. T i NJK 

io9Hfimmttti&. mi£<mm&w&vite>. tdm 

AT^AD 1 1 8A^©TDMAT©^!A*^ltb» ft 
bt>TN 2 ^Aai 1 9t5^N2**S5 1 -V>A1 14© 
|*3gPfc^A^ XS^-fr >A 1 14 ©figSTN 2 ©» 
EEA«^Ufc5. S®&ai5l 2 2*6U-t!/* 1 1 5 

«J:V±S«Bl 2 1 l:t*^L, S2ft>m 
4^^SS 1 0 l izWftfi^^izmmZtitiT i NK 

1 0 9 att. Wrt*><DW&&g:ft2>fzibiZ. 
^I6J±-T4. MS©^WS>aL-fe^, SM^^IIgl 2 
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2 £#jfc£il\ N 2 $AQ 1 1 9 Ave,©N 2©3*A£#lfc 
2>. CtXtiOT i Nftl 0 9<D8BCT I S i Nftl 

i o g&c mmm 1 1 6 ©em££# 

i o i zrnm-r a. 

[0 086] (HS&B!S2) 01 5*><302 0£#88L 
*^»'«ki^^M<DS2<D*Jg^S|$:aSi 
9Tfa. 01 5*^02 OTftt, 01A^07tr*Ufc 
&l££H-©$J*g^l::Ktl3-©fl*t£tttt. *©«*& 

CO 0 8 7] 02 0 fcjR;**iaJ:3 

fc. ^F0*Oh7>v^^^i:CD»sffll51K^?*^J«$ 

titt*mi*&&i o 1 1. #s#«£i o i <D%m\zm 

fiEStlfcTSEISUf 10 2i. T8&6&S&J1 1 0 2 

J;5i3^#s«i o i MzimztVts i O 2 ftl 0 

[0 0 8 8] S i 0 2 ftl 0 3±tttS 1 3 N4ftl 04 
#itf83ftT:}S9. S 1 3N4J® 1 0 4±C»iS i O 2® 
5#itS[£ft-C^2>. S i O 0 3. Si 3N4JKI 

0 4 *3«fctf S 1O21105 lZji^Tmffii&mffWf& 
SnTV**. HOJIFalli&lfti-tt. TS!EtS^10 2C 

mrzwir-iH-fr loets 7,)\r-*-)\, 1 0 6 izm 
mtz®Mmi 0 7 tifim^nx^s*). smmi o 7 

rtCE^ui— =fc-;p 1 0 6 ZfrLTrmi&m 1021: 

ng&)iztmrz>±u&w<m 1 1 3««*t6nTv»*. 

-hg&gBISJl 1 13tt. 1 0 6 *5j;t®SJS 

1 0 7©rtfi9®;feJ;t*/g®£«-5.k-5^> (Ti) H 

1 Q 8<h. T iftl 0 8±lZtm$tltzT i S i Nftl 

2 3£. Ti S iNftl 2 3±lr{:;it5ft;*ftfcC uft 1 
11. Cuftl 1 l±Klii*a$nfcCu&l 1 2t*$ 

[0 0 8 9] T i S i Nft 1 2 311 1 0 

6 fe-fcz^Ei^iS i o 7©rt«!ig±c^snfc^as?^ 
(*g#afii o i izmn.ttnzgm-fzw±izmf$.-$tiit 

&#) i 2 3 at. x;w-#-jh 0 6 *y;t*B288 1 

0 7 omtizm&ztxtzxw&ft (>mwmm o 1 
izm%m\z¥ftt3.m±.izM&t<nnft) 1 2 3 bit. 

[0 0 9 0] #*ii*m©8ij£#. sg 1 (o%mmom 

&t%UZ>&\X 0 1 9 lZm-f£v\z> T i ft 1 0 8 i: 
T i S i Nft 1 2 3 ©HKT i NfttfrfrSLTlvi^,*: 
H5&fc*6. TVlZ^tz^lZ, T i S i NftfiT 

1 Nft±0 t>C ulI^<Dt£»£fljifcTSte£#J§5V>® 

*-;H 0 6 ©P.S43 ±tf±g&§2i81 1 1 3©f»1(OU-^ 

mss=&s 1 ©iugjtJ©©#& £ 0 t> £ s 1 1 
«^«Bt**. a*. *mmm.<Dm-&<D&?\z > r\ 

ft 1 0 8 iT i S i Nft 1 2 3 OHCT I NjRAW&b 



T i S i Nftl 2 3 attitlSS i ©SeK&. 5^ 
%£U:K:&)rf£©>i*giiL(r>. T i S i Nftl 

2 3 a ©J¥S tt. In mEUifrO 5 0 n mECFitiajg-f 
5©/JtS£lA>. TiS iNKl 2 3b©/?£ 

ft. T i S i Nftl 2 3 a©J?£«fc<9 fc/hS <!8:5rt"2> 
©*<M£ t UV> 

[0 0 9 1] £4T, 0®*#IKL/^e. £©¥$#!& 
B©8"i§27i££t89J-fS. 

[0 0 9 2] Bl 5£*-*-J;3t:. *Mi#a«i 

0 1 ©SMKTS&ffi&Jl 1 0 2 S. &tt. 0 1 
6C*t*«t-5fc. S iOjft (mm-.tfil 00~200 
Onm) 10 3. S i 3N4I& (ft© : ft 5 ~ 5 0 n m) 
104. S i02K mm:1ftl 00~1 OOOnm) 

1 0 5*JSC^B(Lfcgfc. 'JV?57^-?£i3«fctfF 

? £ 2 0i* OSfStrSffl-T 2> w t J; o 
T. S i 0 2 «1 0 3&£ZfiS i 3N4JKI 0 4©ftgK{c: 

10 6*. s i o 2 j& 1 o 5 oftSCfcEU 

i^l 0 7*JBfi!rrs o 55cC. 017fc*-r«t5C. 

-fxy^>^ic<tDx;i^-*-;n o 6©lE2&©nt# 

M:ft0. 5~10nm) 1 0 8 £. SI^T-ft^WSv® 
JSKSfcKJ: 0 T i s iNm (^l»:ftl~5 0nm) 1 

2 3 

[0 0 9 3] fl^tWStfflj*fifefcJ:aT iSiNll2 

3 (Dimfrtii tt£(T©<t Tff 3* 5 . T i SI 1 0 8 
©it8#ftA,£¥3l#S}g 1 0 1*. JttS^i-WW? 

3 5 Qx:\zymr^ *mw&m o 1 *»*«s«i=»i 

SL&S. «S^>A'©t*3g?tCHeT^LfcTDM 
AT*«tD:s iH_4«mta^'f&. £!©<*:#. TD 
MATO^EIJ6 P a, S i H4©#JEfil Pat/iS 

TDMAT^S i H 4©&A»*Pi!Srf 

fAJtlfcTDMATliT i^l 0 8©SHTS i 
H 4 tK)SL. T i S i NJgl 2 3#i£8teft5. 
Jl^ffiTtt. itSCTST i S i NJgl 2 3 ©/?$$• 2 0 
ntnt LTIr^&o 

[0 0 9 4] X.IZ. 01 8 fcjR-r «fc "5 C, T i S i NJft 
12 3©SESr. N 2 7 r 7X- ; ?{Z||g1-5. t©|B. ¥ 
ajfc&K 1 0 1 \z¥fr&¥W±\ZimZtVzT i S i N 
«1 2 3 btt. HK*>©W«i««K*«**fc* 

fc. ^-©«a&i<i6j±t<E>. *mftg& i o i ics 

mfl¥W±tzmHtitltzT i S i NJS 1 2 3 all Wri 

j-XDWm&tettuZ&tfti^tziblz, ^oSflBWtfl: 

L^H„ N 2 77Xv^©#g#T i S i NJ^l 2 3 a 
*J;C;T i S i NR1 2 3 bfc*ASW|COV»Ttt. 

[0 0 9 5] ^(', 01 9fc7KT<fc-5fc. T i S i NJK 

1 2 3 ©^B»w«jaft5tt®j«fife fc j: o c u ft (mm : 

ft5~2 0 0 nm) 1 1 1 «iHtr&. fcfc'L. Cuft 
1 1 l©^»tt^««««l 0 1 Wt&UV&tTZ. 
Cufll 1 Zimi'ti&lZ* Cuftl 1 l^<tZ/Ti 
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S 1 N&l 2 3 b©SB£H 2 S04-TJ5t^LT56^. S 
<BXy*tefcJ:«5Cu|R : S&l 0 0~ 1 0 0 0 n 
m) 112 fcitfSTS. £©&. T i S i NJ&l 2 3 b 
©SHTttCuj&tt&gL&K SiOjil 

0 5Jt©T i&l 0 8. TINJK10 9. T i S i N« 

1 2 3. Cujgl 1 l;fe«fctfCu$l 1 2*tt,¥fflm 
W*Bcfc <fc 0 fifefefi £ i t~<}: 9 . 02O©J;5&¥eS 

[0 0 9 6] iiT. N 2 ^Xvfc*gL,;tl|cDT i 
S i NJ&l 2 3 a:fe«fcI*T i S i N&l 2 3b©J?£* 
Sitm^Ha^ (TEM) -C»I^UfclSm*02 ICi 
T. 02 l*^SW5^«t-5fc. Ti S iN&l 2 3b 
©/P£te. Ti S iN&l 2 3a©J?2J;») i &*£<ft 
r>T^Z>. Htlfi, T i S i NJK 12 3 b#N 2 ^X 

[0 0 9 7] TiSiN®123 afcitfT i S 

i NJgl 2 3b©a*E*«tt%^ii*XPSt«fcl3» 
#rL&IS*£-02 2 (a) i5j;tf (b) *><302 3 

(a) $5«fctf (b) fc^-To 02 2 (a) *3j;tf (b) 
ft. •t-tl-^n. T i S i Nj&l 2 3 afcJ:tfT i S 1 N 
&1 2 3bC#£n*T ill^OXPSyW^ (T 

i 2p) £j8B£L&fc©Tab5. 02 3 (a) 

(b) IS. -^-n^n. T i S t l 2 3 a&J;tfT i 
S iN&l 2 3bfc^$nSS iH^WXP SX^£ h 
;p (S i 2p) £«85£Ufcfc©T?&2, 0 02 3 (a) £ 
.fctf (b) &z>W*>ftf3.J:5lZ* T i S i Nfl£l 2 3a 

fe<tiXT i s i nbu 2 3 bfc^amas i ttS i — N 

tV^e^JgfS*t-3-CV»S. T I S i NflK 

1 2 3 attCu®^©iS«=&«S4CI6±-r5C:t^T?« 
■5. TiSiN^123 b©$®T«. S i -N 
^•&^3£E«<i:34oTH5fc*. T i S i N«l 2 3 b 
©^BTttC u&©g#j5£fe0<fe£bftv>. 

[0 0 9 8] 02 4HT i S i N&l 2 3 a43<ktfT i 
S1N§123 btC-^StflfcS i 8RP©S9E&£®J&>5 
©S5S©K&£l<T^L&f>©-Tr2&S. m24fr$m 
^*^«t-5fc, T i S i NJR1 2 3 a. TiSi N$l 

2 3b£b\zmm&&zmuiz.£m<Ds \ &-£a/t?v* 

2>o T i S i NJ&l 2 3 a C^^nsS i ©Sfttt. ?g 
1 ©Sig^S^ttST i S i N&l 2 3 afc-g-itlT 

o 6 ©nas^i* ±gssBigjf i 1 3 ©ra©u 

[0 0 9 9] tCTT. TiSiNI12 3*^^18 

vtmft&m o i ©ias©i2^ftfconTitt^-r 

£. ^ffSSl 0 1 <DMm&2 5 0 ££>)«<£.& 
t. TDMATtS i H i&GZfo?2>m&&&TtZ1t 

e>iz y t i s i 1 2 3 <Dimizmtzm?wmi, < 




g<&£. ¥3i#s&i o i vrnmu so°c± 

9 TDMATCDSi^REJC:*^t>«)2)fiaiS 
JC^fr ?" S fc * C , T i NJg 10 9 ©!££&« 
tfePSTrs. EU:©ge&#S. T i S 1 N&l 2 3* 
igfiS-f £&©¥£#«£ 1 0 1 ©SKtt. 2 5 01CEU: 
5 0"C£JlTJw|8S-rs©^aiU^. 
[0 10 0] ^fc. T i S i NJgl 2 3 £#^£18© 
TDMAT&itfS i H 4©#JE©&5fe£fci;:on-Ct8 
fj-f*. TDMAT©#jE#3Pa<fc»). SiH 
4©#JE#0. 5P a±0(S<^<bt. TDMAT^i 
S i H 4 *»5T i S i Nflgl 2 3#JBj£;*:h.S&i£;© 
jiS^iST-TS&ftfc. T i S i N&l 2 3 
•T5^^b<S<i4S. £U:©gt&A*5. T i S i 
Nigl 2 3£Jg»frt&|&©TDMAT©#ffite3 Paft 
±. SiH 4 ©^Ett0. 5 P agUifctaS&tfc©^ 

[0101] T i S I NIK 123 £Jfe8rf *&© 

t i s i nhu 2 3<Dm2(Dm&smtz-2»rmwt 

£. T i S i NJgl 2 3©Jg£#l nmJtTOSi. 
N^^X^fc^BLfc^WT i S i Nj&l 2 3 a©Jft 
£#^+3- tft 0 . C uM^ ©J£«*Kikf 2»ttS6*«(S 
T-f*©T. J^-^ 1 0 6 <Dfflt5£Zt±mi&m 

1 1 3©K©'J-*SifcW8*T2>. TiSiN 
^1 2 3 ©J? 0 nm£JUH^5.t, ±SSE^Ji 1 

1 SWH&B&SrCulgl 1 l*ilJCull 1 2©8f@ 
tiW&H>2>m£&i&TtZtzit>lz. ±S?g3JS®l 1 3© 

2>o K±©aB&*^. T i S i NSgl 2 3£ifc«-t£>l& 
©T i S i NJ&l 2 3©J?Stt. 1 nmHlio5 0 n 

m^Tcaa^-r*©*^ l^. 
[0102] *mmBmizi5i-tz>¥mi$gm<Dmgtt. 

0 1 4T*Uj5:^#gg©|«igM*£JlT©«t5iCi!i 

ftWU 1 4©F«3ggS-^CgittL. TiJil0 8©«l 
«*^A/fc*^ft«1g 1 0 1 £tHr7:? 1 l 5©±JClS 
aUfcSJC. ^Dl 1 7 SfflUTJt©^ >A' 1 1 4 
©f^3*^-rs. S^tA^TUfc^. iDfgitg^l 1 6 
£f£l&£it. IH:^ 1 1 5=&ilDT^#Sfil 0 1 

fcjDS&ra. ^^*«i o i ommaj&zmstifi 3 5 

0"CC?iS«t5J', fiO!^#|l 1 6©i&*j£39irfS. 

1 0 l©SS*^j&ffil'SlI^UJt'c). TD 
1 1 8*>?>HeT^RbfeTDMAT*. 
S i H4SAP 1 2 0Jfci=>S 3 H 4*m\?Z>. ZLtllZ 
«fc0T iigl 0 8©S®TTDMAT#S i H 4tEJSS 

u t i s i Nffiu 2 3^a*ni. ms©w«wg 

jSLfc^. TDMATfeil^S iH 4©^A*^ltU. 
ftfc>oTN23JAD 1 1 9*»5N 2^*S5 1 1->A*1 1 
4 OftfflzmX? 5. «S^r>Al 14©f*3S5TN 2 
©»BE^€Lfce, SSMiSm®! 2 2*61H:^ i 
l 5*5j;tf±g&3;&l 2 1 cm^*^SSL.. MQ?r> 
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A'l 1 4<DnU-ZN2-77X?*%±Oi:Z. Z.tl\Zi: 
9, ¥3I#S«1 0 1 \zW7li¥-W±lZimZtltzT I 

s i n&i 2 3 afj. m*><Dwmz&v* -eoDSS 

2 £#ik£tf. N 2^AP 1 1 9»>S<DN 2©$A*#± 

g&ic. tnmm 1 1 6 cottif^^ik^-y-. «2 

fi->m 1 4$^H&LfcSfc. ¥3|#3«1 0 1 
[0103] (H2gJ&tI3) 03 ia>5037*#JSb 
S3 1*^037Ttt. 01^e)ia7^Ufc 

[0 10 4] #*Nf#gfitt. 03 7c*$ns«t5 

t\tz*m&&& i o 1 1. i o i <D$m\z& 

fiJcSntTSSSS/f 1 0 2 £. TSBffiiS/1 1 0 2 

J; 5 l 0 i±fci£8te*i;fcs i o 2 mi 0 

3 &***.TV»S. 

[0 10 5] S i0 2 mi 0 3±CJiS i 3N4JKIO4 
tfimZtVCiS*) . S i 3 N 4 ^1 0 4±CttS i0 2 « 

1 0 5#i«&$ftTlf>£. S i O 2&1 0 3. S i 3N4 
m 1 0 4 £«):# S i O 2J& 1 0 5 fc ±t>TJPP.Stfegm# 

jgfiE^tiT^s. z<D®r*iimmizi±. T&m&m 1 o 

2 ica-r&xji/— fc-A- 1 0 6 1. 1 0 6 
jca^-rsssKjs 1 0 7 times.* ftx& o . 1 

0 7 rtCttXJU— 7}s-;i/ 1 0 6 ^LTTSSE^M 1 0 

2 tcgMWtci^r*±gss2*iji 1 1 3^«-enTVi 
[0106] ±gpffiSiJii 1 3tt. x;w-^-;n 0 6 

*>J;£flE«i&l 0 7<Dft«*3<fctf]g®£«-5<fc-5-? 1 :5r 
> (Ti) mi 08t. T iJKl0 8J:fc^I$nfcT 

1 i NJK1 09i, T i N*l 0 9 ±fci$S*8£*lfcT i 
S i NJ&l lOt. T i S i NJ&l 1 0 iKJgfiESnfc 
i§«3n&C uBU 1 1. Cull 1 l±lZtmt£tltz 
CuK112 tSr^XfeO . TiSiNlgllOtC 

umi 1 lt©|f®lctt, •ir-Tfliffl (Cu 3S i) Hi 

2 5^fi£$tlT^5. 

[0 10 7] T i S i NJ®1 0 9tt. X)l—*-)l>l 0 
6tiJ:tfS2$l}f|l 0 7©F«9<ag±C^fiK$nitSiES?» 

(¥3M*g&l 0 1 C^S«^SE*®±{c^fi£^nfe 
SB#) 109 ai. 1 0 6 iJcfcZ/BHUif 1 

0 7©JE@±C^St\fc*¥SS» (¥3H**K1 0 1 
C^K«fcW^®±{c^fiE$ng?^) 1 0 9 bit. 
ti-SCftCTKffirs. P&K:. T i S i Nj& l 1 0 
te. X)\r-fr-)\,\ 0 6*J;D1B^1 0 7CDrtfije± 

iz#&i nfcsags# (¥&#«« 1 0 1 cjdCMcm 

itftBiC^JSSftfcS&ft) 1 1 0 at. 

1 0 6 fc«fctfE*Sjf|l 0 7 O/iSiC^fiE^n&TK^g? 

# (*##«« 1 0 1 c^a«tw/iii±c^fi£$n 



as#) liobtc. &&\zfcCTmitz>o 

[0 10 8] £Lk<Dmf$LZWQ-tZ>Z\£\z£r>T. &3fc 

cit&Lx. 1 0 6 ©ft. ±Sffi& 

@1 1 3 ©fia©lJ ££#Tt*. £ 
Jfc. X*- *-A» 1 0 643j;tf±gKBBJi 1 1 3©XU 

cnn, t i s iN$u 1 otcumi 1 ltvnmiz 

WtitzC u 3S 1 m 1 2 5 ItiraX. TiSiNJgll 
OiCumi 1 1 &®M®8*1£#<AJ:U CuHW© 
f£fM<£ < < iiZ>tz<t>H$> £. 
[0 10 9] HT. BH«milx^&. £©¥3l#g 

[0 110] 3rf. S3 lic^-Ti^i'. ¥&#£&1 
0 1 O^BCTSSffitS® 1 0 2*J&£f £. friz. 03 
2fc^1-«t5K, S i0 2 )K (miS :»100~200 

0 nm) 10 3. Si 3N4J& (BJ? : 395-5 0 nm) 
104, S 10211 (Sm :ftl 0 0~1 0 0 0 nm) 

1 0 5 ZmiZtmLtz&iZ. 'J V>fyy<{ -i£is ±tf H 

?>^ffi?r 2 ®f dSiSKgfflrS d £(C J;-p 
T. S i 02^1 0 3^itfS i 3N4JKI 0 A<DfyU\Z 
X)\r-7fr-)l, 1 0 6 S\ S i O 2jK 1 0 5 ©ftSBlrgSIt 
« 1 0 7 £Jgf£-f 2>. ^fc. 03 3C^r«l;^l'. 1*7 

ft:«rff)i-3fc^, <fea«ttffljSg©: J; 0 T i (m 

ff:3S0. 5~10nm) 1 0 8 £, ^T-ffc^W^ 
fiE^ttfcJ; 0 T i NJK 1 0 9 Zimr Z>. ^(D«. T i 
NK10 9©S®£. N i-UX^tzmSTZ. CCD 
IS. 2f£«#««l 0 1 KW&¥E±K3!*a£ft&T i 
NJ&l 0 9 btt. *><DWm*$hMm\Z&WZ>tzl& 

fc. ^-©ss^±-rs. 1 0 1 i-^ 

tt)i¥B±tl«a$nifcT i N«l 0 9 a«. [^-f 5j"> 

If*. 

[0 111] ^C. 03 5C^TJ:5IC. T i NBU 0 
jftS^3 0 0"C£(±l'l)Di^U. T i NJK1 0 9 

s i Hiizmstzmmz 1 s^Rt^-rst, t i n 

mi 0 9 a©g®(cHLT iS iNUl 10 a*tjg^$ 
t\. T i Nm 10 9 bO^oitCfJT i S i Nmi 10b 
#J&£$tl£. T i S i Nm 110© 

HBfcteS im OS* : 1 - 1 0 nm) 12 4*ij5gfii" 
•6. 

to 1 1 2] mz. s imi 2 4©gBfcfeswsffl^ 

SftCi-aTCuI (il? : «5~2 0 0 nm) 111 
£i£»fS. &£U Cumi 1 l©*3Ktt^#S« 
1 0 1 <Z>'t>9i&<Dfr£r&. S imi 24iCuIl 1 
1 Htmt,\ZSSS-L, 03 6{C^-r«k5C Cu3Si 

mi 2 5*«*n5. *t-. cumi 1 l&zzts i 

mi 2 4©g®«rH 2 S0 4 T15fe»LT75^, 
ftl:J;0Cu» (l»:»1 00-1 000nm) 11 
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2£i£!Tf£>. £©&, S ijgl 2 4<OS®CD'5^Bai 
&W<D±.1iZYtC ulgKi&SL&V*. cntt. *$C*T© 
JKBIKi^TS I Hi 2 4©Bfflg®fcfifeg&CD3$V>S 

loii3] smir, s i O 2&1 0 5±CteB-f 2>T 
U&10 8, TiNH10 9, T1SINR110, C 
113S iHl 2 5. CuHl 1 l&itfCuHl 1 2* 

{ttm&wtmKj: k> «*ra c£fc<fco. 0 3 7 c 

[0 114] JlJI-r. S iHl 24iCuHl 1 l©if 

mt, A^Ta^LTfT^zit^suvi. una. 
c um 1 1 1 srisscr^stdc s in 24 zttizms 
■rsi. s ihi 2 4os®{cs i o tfm&titxzit 

46, S iHl 2 4£CuHl 1 1 £©£j£#|fl£S*VC 
L%.5fr*>X&Z>. ZLV&lliWffimmte. 038fc 
^t"¥^gfi©S&gB*Jfl^T^fSTi*2>,, 03 8 

©gBtt, 1 4 CStJ:5)iiffi^^kftt 

$*Mfm%. 1 2 6 1, BEsgt 1 2 6 iz&mzixtzffim 

£l 2 7£«*.. ffi$g. 1 2 6 fc«H£*ag 1 2 7 i©ffi 
#$EEiBj£gl 2 8T?aiS*tXTV^. 
[0 115] Rh, *^*3P©^6g^^Co^TSi 

*>©-m&K mz.\i* ±&<Dmm&mx\*. tjw-* 

-)H 0 6*<hOffi^l 0 7«rg^UT^fi£bfe& 
fc. ClftS>©|*gg?£CuJ«l 1 2££©&Jg$mT'JIie> 
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